Introduction
Noise is a common harmful agent in workplace (1) (2) (3) (4) (5) . Nearly 600 million workers around the world and millions of workers in Iran are constantly exposed to occupational noise (5) (6) (7) . This occupational hazardous factor has adverse effects on the functioning of various body parts such as the auditory (1-7), circulation (2) , Cardiovascular (5), neuropsychiatric systems and productivity (7) . According to WHO statistics, noise-related damages are estimated to reach 4 million dollars per day (7) (8) . Auditory system is one of the main components of the communication (4) . Auditory system impairment has always been one of the major concerns of occupational medicine and occupational health specialists. Though preventable, Noise-induced hearing loss (NIHL) is a debilitating and irreversible disease, which is one of the 10 leading occupational diseases (1, (4) (5) (6) (7) . This disease normally occurs 10-15 years after exposure to noise and starts mainly in 4000Hz frequency (4, 7) . Noise-induced hearing loss starts classically in 3, 4 and 6 kHz frequencies, and extends to the lower frequencies in the chronic exposures (7, 9, 10) . During the recent 30-year period , several researchers have studied the association of noise, auditory system damage and other effects of noise in Iran`s industries (1-2, 5-7, 11-30) . This stream of research has investigated various Iranian occupational societies including oil, petrochemical, manufacturing, agriculture, textile, printing, stone production among others (1-2, 5-7, 11-30). Golmohammadi et al. (6) indicated that workers who were exposed to the noise 91.1 ±5.5 dB (A) that overall hearing loss determined 26.28±6.98 dB (A). They also found that the highest amount of hearing loss occurred in 4000 Hz. Bary et al. (12) showed that exposure to the noise level of 87.16 dB(A) induces to 4000 Hz and above hearing loss. Aghilinejad et al. (22) and Neghab et al. (2) showed that exposure to noise above 85 dB, leads to hearing loss and hypertension. Zare et al. (5) suggested that, at all frequencies (except 250 Hz), the hearing thresholds of individuals exposed to upper 85 dB(A) noise, was significantly hearing loss higher than that of the control group at all frequencies (except 250 Hz). Furthermore, Attarchi et al. (1) indicated that the Hearing loss in workers exposed to above 90 dB (A) noise was significantly higher than that in workers who are exposed to lower levels of noise. "Noise Exposure limits" is one of the important issues in the assessment of relationship between noise exposure and hearing loss. Among existing standards, OSHA uses 90 dB(A) standards with 5 dB(A) rule, ISO and Euro countries use 90 dB(A) standard with 3 dB(A) rule, and ACGIH and NIOSH use 85 dB(A) standard with 3 dB(A) rule. The second version Occupational Exposure Limits (OEL) in Iran is similar to ACGIH Threshold Limit Values (TLVs) (4). Laboratory and epidemiological studies are basics in occupational exposure limits, in order to develop the third Iranian occupational exposure limit (OEL), we decided to review various studies conducted over the past 15 years in Iran. Then, the purpose of present study was a systematic review of relevant literatures related to the noiseinduced hearing loss, lead to developing noise exposure limits.
Methods

Article search
In November 2012, through a systematic review we searched for all published papers in this field, looking into such databases as ISI Web of Knowledge, Scopus, PubMed, SID, ISC, ScinceDirect and Iran Medex. Key words used included noise plus hearing loss; noise induced hearing loss, NIHL, and hearing threshold shift. In addition, the websites of occupational health related journals (including Iran occupational health, health and environment, JHOE journals and scientific medical journals) were explored. Furthermore, the libraries of major Iranian universities of medical sciences (Including Tehran, Shahid Beheshti, Hamadan, Esfahan and Shiraz) were investigated and relevant thesis and research reports were reviewed.
Inclusion and Exclusion Criteria
In this systematic review, all laboratory and epidemiological studies that had investigated the effects of noise on auditory system (including hearing loss, temporary and permanent hearing threshold shift and auditory trauma) were studied. Papers were selected using clear criteria, without prejudice.
Data extraction
Two coders independently extracted the data and recorded them in a standard form. The data that were extracted from each study included information about study selection process, study design, the studied industry, exposure levels, methods, results and qualitative aspects. For statistical analysis of studies results, we analyzed them by case number weighted for work experiences, ages, exposed noise levels and overall hearing loss and un-weighted method for separated hearing thresholds in each ears and those frequencies. Disagreements between the two coders were resolved by discussion. Statistical analyses were performed using SPSS, version 16.0.
Results
Study selection
A total of 59 published studies and one academic thesis were reviewed. 28 studies and finally 31 papers were excluded. Most of which were crosssectional studies were analyzed (Fig. 1) . From the 31 reviewed articles, 3 were presented at the fourth congress of occupational health ( 
Noise-Induced Hearing Loss (NIHL)
Two studies had not reported noise exposure and the relationship between hearing loss and noise levels i.e. they had addressed the hearing status of urban drivers and dentists ( Table 2 ). In the third study, the qualitative results of which are provided, there was no correlation between hearing loss and noise level. (31) One of the reviewed studies was a project recently approved by Hamadan University of Medical Sciences focusing on Iran's tractor manufacturing industries (Table 3 ). In the study, 1017 subjects were divided into two groups of workers, i.e. workers who were exposed to a noise level higher vs. lower than 85 dB (A). Audiometric test was carried out for two consecutive years. The results of that study indicated that the prevalence of hearing loss was higher in workers who were exposed to noise higher than 85 dB (A). Within a year, the incidence rate in this group was higher than in the other group [SPL<85 dB (A)]. In addition, statistical analysis showed a strong statistical relationship between hearing loss and noise exposure levels. (34) Methodology of 3 reviewed studies was the historical cohort. In these three studies, Noise-induced hearing loss was investigated at four levels: exposed group, above the permissible level [SPL>85dB (A)], control group and less than permissible level [SPL<85 dB (A)]. Results of the study showed that the prevalence of hearing loss was higher in the exposure group compared with the control group. Moreover, there was a significant relationship between hearing loss and sound exposure level (table4). Two reviewed articles were case-control. A study examined the effects of smoking and exposure to noise on hearing loss. The results of this study demonstrated that smoking could increase the effect of noise on the auditory system. The second paper assessed the relationship between hearing loss and noise exposure. The findings of this paper suggested a strong relationship between the level of noise exposure and noise-induced hearing loss (Table 5 ). Three of the reviewed studies were cross-sectional with reference group. These studies investigated the relationship between noise exposure and hearing loss in two groups, i.e. case and reference group. Overall results indicated a strong statistical correlation between the intensity of noise exposure and hearing loss. Hearing loss was higher in the case group compared with the reference group (Table 6) . Of the studies reviewed, 16 articles were cross-sectional studies that investigated hearing loss in employers that exposure to harmful noise. In most of these studies, subjects were constantly exposed to high noise levels [SPL>85 dB (A)]. The results not only confirmed the high prevalence of hearing loss in these subjects but also demonstrated a significant relationship between the level of noise exposure and the prevalence of hearing loss. Furthermore, a significant relationship was observed between work experience and the prevalence of hearing loss (Table 7) . Hearing loss more than 25 dB(A) at frequencies 3, 4, 6, 8 kHz in workers exposed to noise and mixed organic solvents at levels above the exposure limit were significantly higher than that in workers who were exposed only to noise. In frequencies 0.5, 1 and 2 kHz were not significant. Hearing loss in people who were exposed to noise>85 dB (A) was higher than that in people exposed to noise <85 dB(A). Noise levels and hearing loss was significantly associated (Pvalue<0. 05).
Noise measurementAudiometric 70-101 dB(A) Steel Industry 743 (51) After extracting the studies data, the data were analyzed using SPSS software, version 16.0; the results of the statistical analyses are presented in Table 8 . According to the results, the weighted average equivalent sound pressure level in the studies was 90.29 dB (A) and overall hearing loss was 26.44 dB (A). The Highest mean un-weighted hearing loss levels in the right ear occurred at 4000 Hz, and the highest mean hearing loss in the left ear occurred at 1000 and 4000 Hz. 
Discussion
Noise is a common harmful agent in workplaces and noise induced hearing loss (NIHL) is the most prevalent occupational diseases (1-6, 52). In Iran, more than 2 million workers are exposed to potentially hazardous levels of noise in manufacturing and utilities (49) . The purpose of this study was a systematic review of past 15 years relevant literatures related to the noise induced hearing loss, lead to developing noise exposure limits in Iran. Some countries such as Australia, France, Germany and Japan have been determined, 85 dB (A) for noise exposure limits of 40 hours of work per week (8 hours per day) (27) . In response to public concerns about this noise exposure limit [85 dB(A)]; several studies have been conducted in Iran, all of which have reported a high prevalence of hearing loss in noise levels above 85 dB(A) compared to noise levels below 85 dB(A). They also have demonstrated a highly significant relationship between noise level and work experience with hearing loss (1, 36, 39-40, 45, 49-50 (49) conducted a study to assess the noise exposure standard. In their study, 905 industrial workers were studied in the city of Zanjan. In this study, control subjects were exposed to noise level below 80 dB(A) and case group individuals were exposed to noise above 80-131 dB(A) with an average of 89.4 dB(A) in several domains (80-85, 85-90, 90-95, 95-100, and above 100 dB(A) ).
The results showed that hearing loss in people who were exposed to noise level below 80 dB, 80-85 dB, 85-90 dB,90-95 dB(A), 95-100 dB(A) and above 100 dB(A) were, 6.4 dB, 13.5 dB, 17.9 dB(A) ,26.3 dB, 31.6 dB(A) and 54.9 dB, respectively. The results indicated that with an increase in the noise level, the severity of hearing loss increases dramatically. The majority of the reviewed studies have demonstrated that the exposure to noise levels higher than 85 dB (A) might lead to an increase in the likelihood of hearing loss. Moreover, in the conditions that the equivalent sound pressure level is higher than 85 dB, the severity of hearing loss will be even greater. Our results also showed that with a 5.3 dB (A) increase in the permissible noise exposure, the overall hearing loss would reach 26.4±8.1 dB (A) which is the typical hearing loss for the average work experience 13.1±7.8 years.
According to the definition of occupational noise exposure limit (The sound pressure level that causes no harmful effect during the employment of a worker who works eight-hour per day and 40 hour per week) and considering the fact that average Iranian workers have about 44 hours work per week and 30 years of experience, our results show that development the mild hearing loss occurred when noise exposed workers have an average 13.1±7.8 years of work experience. Furthermore cautious about the occupational noise exposure limits should be considered. Note that the aim of the above standards is just to prevent hearing loss and unfortunately, there is no standard for neurological -plant noise effects and annoyance that occur in low levels. On the other hand, it should also be noted that in most of the Iranian industries workplaces produce a lot of noise and their life expectancy is relatively high. This means that there exist many industries in Iran that almost all of them produce high levels of noise in their life cycle. In development of the allowable noise exposure should also note that the most industries noise control techniques have the ability to access and use this criterion.
Conclusion
For prevention of Noise-induced hearing loss needs hearing conservation programs. Noise assessment, education and hearing protection and keep the occupational exposure limits could help to reduction of hearing damages. Results showed that the exposure to noise levels higher than 85 dB (A) might lead to an increase in the hearing loss, therefore it recommended of 85 dB (A) for occupational noise exposure limit. We suggest that future research continue this line of research by, for example, conducting a comprehensive and long-term study that investigates the specific situation of each industry. Mentioned effective factors and industries situation, carried out and to clarify, the current occupational noise exposure limit should be treated with caution.
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